T HE diagnosis of angina pectoris is often difficult because of the lack of objective criteria, particularly when the complaints are atypical, for the patient's history is still all important. The purpose of this article is to present the use of the ballistocardiogram as an agent to aid in the diagnosis of angina pectoris.
Angina pectoris is a clinical syndrome of physiologic significance, associated with many conditions, and generally regarded as indicative of myocardial anoxia.1 It should be emphasized that while coronary arteriosclerosis is the pathologic basis of angina pectoris in approximately 90 per cent of the cases, the terms are not synonymous, and that a careful search should be made for other possible mechanisms.
When the typical symptom complex presents itself the diagnosis of angina pectoris is not difficult. Heberden of nitrites. It may radiate to one arm (usually the left) or to both; rarely it begins in the arm."
The history, however, is too often atypical, and in the final analysis one can only question the presence of coronary artery disease. It is also recognized that moderate coronary sclerosis can exist without signs or symptoms. Accordingly the importance of a physiologic analysis of the symptoms becomes apparent.
Numerous procedures have been proposed over the years to aid in the diagnosis of angina pectoris. They include the reproduction of pain by the injection of 1.0 cc. A new approach to this problem has been 132 made possible by the ballistocardiograph. This instrument affords a physiologic approach to a physiologic problem, for it records mechanical heart action. This action may be estimated by analysis of the amplitude, regularity, and definitiveness of the various wave patterns of the ballistocardiogram. Briefly, these waves arise from the heart beat itself and when the pulse impact of the ejected blood strikes the arch of the aorta, pulmonary arteries, and the peripheral vessels.
In an attempt to correlate the ballistocardiogram with the symptoms of angina pectoris, the logical approach seemed to be based upon a careful grouping of the patients. If a definite relationship could be established between the mechanical action of the heart and the symptoms in patients with angina pectoris in whom the diagnosis is beyond question, then the instrument should be of value in aiding the physician when the diagnosis is less certain. The cases were divided into two maj or groups, the typical cases of angina pectoris and the atypical cases. The specific groups and their classification are as follows: Group II contained the large number of cases in which the evaluation of the cardiac status was difficult because of the atypical complaints. These cases represent a diversified group; atypical because of the location of symptoms (e.g., epigastric, subseapular); atypical because of an indefinite relationship to the usual causative factors; atypical in that the predominant symptoms may be dyspnea, palpitation, fatigue; or atypical in that the discomfort may persist for more than the usual few minutes although mild and not incapacitating. It is anticipated that the ballistocardiograph will lend diagnostic evidence in an atypical group such as this through the recording of mechanical heart function.
Patients with histories of related cardiovascular disease (e.g., rheumatic heart disease, hypertension) were eliminated from this series. This was done in order to avoid errors in analysing ballistocardiographic tracings since it is known that such lesions are often associated with myocardial dysfunction.
Patients with pain, with evidence of aortic stenosis, aortic regurgitation, hypothyroidism, hyperthyroidism, acute or chronic pulmonary disease, and the arrhythmias were excluded in this series, as were also those patients with anemia and positive reactions for syphilis.
METHOD
Simultaneous tracings of the ballistocardiogram, electrocardiogram, and respirations were photographically recorded using the electronic apparatus described by Brown and Pearson.'1 This is a simple brief procedure without discomfort to the patient.
Normal Tracing: The normal tracing is classified 0. Figure 1 shows the waves as named by Starr.12 Starrl2 in the normal records or those with only slight deviations. The estimation of the relative cardiac output may be made by measuring the amplitude of the I-J complex and comparing it to the base-line shift after standardizing the apparatus. Age   75  56  58  64  59  51  59  49  59  65  72  70  59  31  67  66  50  53  71  48 53 3. It is suggested that there is another group of individuals who, devoid of symptoms or known stigmas of cardiovascular abnormality but discovered to have mechanical impairment of the heart action, as determined by the ballistocardiogram, should be regarded as predisposed to angina pectoris or coronary thrombosis.
